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(54) Reproducing recording media 

(57) In a method of reproducing image data record- 
ed on a recording medium (30) using an MPEG (Moving 
Picture Coding Expert Group) technique or the like, the 
image data including first image data where all image 
information for one frame in question is compressed and 
second image data where information on a change in 



image information for frames before and after the frame 
in question is compressed, when a predetermined por- 
tion of the image data recorded on the recording medi- 
um is to be reproduced the reproduction is started from 
a portion of the recording medium where the first image 
data is recorded. 
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Description 

[0001] This relates to the reproduction ot data from 
recording media. More particularly, but not exclusively, 
the invention relates to the reproduction from recording 
media of compressed moving picture information. 
[0002] One of the known CD-ROM (CD-Read Only 
Memory) standards relates to the so-called video-CD. 
A video-CD on which audio information as well as mov- 
ing picture information has been recorded has been put 
to practical use as a recording medium for so-called "Ka- 
raoke". 

[0003] In the video-CD, a moving picture signal as 
well as an audio signal have been compressed and en- 
coded in conformity with the MPEG (Moving Picture 
Coding Expert Group) standards before being recorded. 
[0004] In other words, the audio signal and moving 
picture signal are recorded in the following manner. The 
audio signal is converted into a digital signal, and then 
compressed by the compression coding system utilizing 
an audition psychology characteristic before being re- 
corded. The moving picture signal is converted into a 
digital signal, and one screen is blocked in a plurality of 
blocks. Each of the blocks is subjected to discrete co- 
sine transformation (DCT) so that the coding quantity is 
decreased in accordance with the degree of a change 
of an image. Codes of short lengths are allocated to the 
codes which have been subjected to the DCT in accord- 
ance with a VLC (Variable Length Code), as they are 
higher in the frequency of occurrence, so that the coding 
quantity are reduced as a whole. 
[0005] In the case of moving picture data, a difference 
between an actual screen and a screen a change of 
which is predicted from a past screen and future screen 
is extracted. Then, the difference thus extracted and the 
predicted quantity of change are recorded, and the data 
quantity is also compressed. However, since a demod- 
ulated picture cannot be obtained from only data for the 
difference and the predicted quantity of change, picture 
data for one screen (1 frame) which is a reference to the 
data for the difference and the predicted quantity of 
change is compressed and encoded as it is, without re- 
ferring to other pictures. In this manner, the reference 
picture thus compressed and encoded without referring 
to other pictures is called an "l-picture" (Intra Picture). 
Other pictures which contain change information for the 
l-picture is called a "P-picture" (Predicted Picture) or a 
"B- picture" (Bi-directional Prediction Picture). 
[0006] The audio signal and moving picture signal are 
recorded, as shown in Fig. 1 , on a disc by a sector unit 
established by the CD-ROM standards. In other words, 
in Fig. 1 , Symbol V designates a sector (hereinafter re- 
ferred to a fl video sector") of moving picture data which 
has been compressed and encoded, and A designates 
a sector (hereinafter referred to an "audio sector") of au- 
dio data which has been compressed and encoded. 
Since the audio data is less than the moving picture data 
in the quantity of data, it is recorded in the ratio of one 



audio sector to a plurality of video sectors, as shown in 
Fig. 1. 

[0007] As will be described in more detail later, infor- 
mation on a distinction between the audio sector and 

5 the video sector, information on an absolute time on a 
disc, and information on a time when a moving picture 
or sound is outputted at the time of reproducing (infor- 
mation on a correspondence in a reproducing timing be- 
tween the moving picture and sound) are recorded on 

10 the respective sectors. The reproducing apparatus re- 
produces each music and a moving picture associated 
with that music on the basis of those information. 
[0008] As is apparent from the above description of 
the compression encoding system for moving picture 

1$ data, an accurate demodulated picture cannot be ob- 
tained without the l-picture. Forthis reason, when repro- 
duction is started from the halfway position of a certain 
track (one track corresponds to one music; hereinafter, 
a sequence of events such as one music will be called 

20 one (1) sequence), it is difficult to obtain a accurate re- 
produced image unless the position of the l-picture is 
known. 

[0009] In the format of the video-CD : in order to main- 
tain a given image quality, the l-pictures are arranged in 

25 such a mannerthat one l-picture is necessarily recorded 
within 2 seconds. However, in the format of the original 
video-CD (hereinafter referred to as an "old video-CD 
format"), no information on the position of the l-picture 
is recorded on a disc. Forthis reason, the old video-CD 

30 format did not facilitate the start of reproduction from the 
halfway position of a certain track. 
[0010] Thereafter, in the format of a revised video-CD 
format (hereinafter, referred to as a "new video-CD for- 
mat"), a halfway position on a track where an image can 

35 be reproduced (hereinafter relerred to as an "entry 
point"), after being converted into time information, is 
recorded on an area (a first track 1 as will be described 
later) where information on the number of music on the 
disc and recording data on the disc is recorded. The en- 

40 try point is directed to information on the position of the 
l-picture and enables a picture to be reproduced even 
at the time of partially reproducing or forward feed re- 
producing by reproducing while referring to that point. 
[0011] In the video-CD, data which has been subject- 

45 ed to a compression processing is recorded as the mov- 
ing picture signal. That data contains l-picture data 
which enables one screen to be reproduced by decod- 
ing the compression-processed data independently be- 
cause the data has been subjected to compressing and 

50 encoding within one screen as described above, P-pic- 
ture data which cannot be decoded without use of the I- 
picture, and B-picture data which cannot be decoded 
without use of the l-picture data and the P-picture data. 
[0012] In the normal reproduction, those I-, P- and B- 

55 pictures are decoded, respectively, to output the repro- 
duction of the moving picture. In the high-speed repro- 
duction such as FF (fast forward) or RE W (rewind), the 
l-picture data may be extracted discretely from the disc 
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and then displayed. 
[0013] In the high-speed reproduction, as the practi- 
cal operation, the l-picture data is searched through the 
reproducing operation, and then decoded so that the de- 
coded data is continuously outputted to be displayed as s 
it looks like a still picture. Thereafter, a track jump is ex- 
ecuted so that an l-picture is searched by executing the 
reproducing operation again from a jump completion 
point. Then, after the decoding processing is completed, 
the present screen is switched to a previous screen so 10 
that a picture of the l-picture decoded at this time is out-, 
putted to be displayed, and a track jump is executed. 
The above operation is repeated. 
[0014] However, in the case where no l-picture could 
be found at the time of the reproducing operation, the is 
picture of the previous l-picture is caused to be dis- 
played for a long period of time. 
[001 S] For example, because the l-picture cannot be 
found in the duration where an optical head is scanning 
between two music on the disc, a picture which has pre- 20 
viously been decoded and outputted to be displayed is 
continuously being displayed. Therefore, the operation 
is not changed to the high-speed reproducing operation. . 
[0016] Also, if the l-picture is decoded and display is 
switched immediately when the l-picture has been 25 
found, the duration from the start of displaying a certain 
picture to the start of displaying a next picture, that is, 
the length of a period of time during which each picture 
is displayed is dispersed. The shortened or lengthened 
period of time for displaying each picture makes its vis- 30 
ibility very poor as a high-speed reproduced picture. 
[0017] The above difficulties result in such problems 
that the visibility of a search screen as well as the usa- 
bility are lowered. 

[0018] Moreover, a Karaoke system has been real- 35 
ized which; uses a video-CD conforming to the old video- 
CD format as a recording medium. However, in Japan, 
in recent years, music programs are reduced from TV 
programs whereby the entire music is difficult to mem- 
orize. Also, the Karaoke houses in which Karaoke sys- 40 
terns are installed are increased. The account of loyalty 
to copyrights is shifted from a music unit system to a 
time charge system. Thus, the environments surround- 
ing a, Karaoke market are changed as a result of which 
the market has made the following demands for the Ka- 45 
raoke systems. 
[0019] That is, 

1 ) A user wishes to sing only the characteristic por- 
tions of music which is a so-called "impressive" 50 
("Sabi" in Japanese). 

2) The user wishes to sing only the first or second 
part of a poem or to finish with singing of the second 
part. 

3) The user wishes to forwardly feed parts of music ss 
irrelevant to singing such as an interlude or a weak 

• phrase for omission. 
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[0020] However, in the reproducing apparatus having 
the video-CD as a recording medium such as the con- 
ventional Karaoke system, there is no means for know- 
ing the position of a specified partial sequence. For this 
reason, the. user is required to search the start and end 
points of the partial sequence to manipulate the repro- 
ducing apparatus so as to realize the specified partial 
reproduction or omission described in the above items 
1 ) to 3). This is troublesome. In particular, in the case of 
limiting the position of the partial sequence depending 
on music, for example, in the case of reproducing only 
the portion of "Sabi" (impressive),. the operator must ma- 
nipulate the reproducing apparatus at not only the start 
position of the partial sequence but also the end position 
of the partial sequence. Thus, the manipulation is trou- 
blesome. 

[0021] As described above, in the old video-CD for- 
mat, information on the position of the l-picture is not 
recorded on a disc. For this reason, when starting re- 
production from the middle of certain music as in the 
above items 1) to 3), a moving picture associated with 
such a situation is difficult to reproduce. 
[0022] In the new video-CD format, since the position 
of the l-picture is known as an entry point, the moving 
picture can be reproduced even from the middle of mu- 
sic. However, in the case of starting reproduction from 
a specified portion of music as in the above items 1 ) to 
3), it can be specified from which entry point reproduc- 
tion should be preferably started. 

[0023] Embodiments of the present invention de- 
scribed hereinbelow seek to provide a method of repro- 
ducing a recording medium which resolves the above- 
mentioned problems and an apparatus for reproducing 
a recording medium which resolves the above-men- 
tioned problems. 

[0024] According to the present invention, there is 
provided a method of reproducing the recording medium 
on which picture data including first picture data where 
all of picture information for one frame is compressed 
and second picture data where information on a change 
of picture information for frames positioned before and 
after the frame of question is compressed, and audio 
data which is compressed are recorded. The method of 
reproducing the recording medium is characterized in 
that reproduction is executed from a portion of the re- 
cording medium where the first picture data is recorded 
when reproducing a given portion of picture data record- 
ed on the recording medium. 

[0025] Also, according to the present invention, there 
is provided a method of reproducing the recording me- 
dium on which picture data associated with audio data 
and including at least one audio data, first picture data 
where all of picture information for one frame is com- 
pressed, and second picture data where information on 
a change of picture information for frames positioned 
before and after the frame of question is compressed 
are recorded. The method of reproducing the recording 
medium is characterized in that, in reproducing the au- 
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dio data and picture data which are recorded on the re- 
cording medium by accessing to a predetermined posi- 
tion of the recording medium, the reproduction of audio 
data is started from an accessed position, and the pic- 
ture data is reproduced trom a portion of the picture data 
where the first picture data is recorded in the vicinity of 
the accessed position. 

[0026] Further, according to the present invention, 
there is also provided a method of reproducing a record- 
ing medium on which at least one audio data, picture 
data associated with the audio data and including first 
picture data where all of picture information for one 
frame is compressed, and second picture data where 
information on a change of picture information for 
frames positioned before and after the frame of question 
is compressed, and position data representing a posi- 
tion where the first picture data is recorded are recorded. 
The method of reproducing the recording medium is 
characterized in that, in reproducing the audio data and 
picture data which are recorded on the recording medi- 
um by accessing to a predetermined position of the re- 
cording medium, the reproduction of audio data is start- 
ed from an accessed position, and the picture data is 
reproduced from a portion of the picture data where the 
first picture data is recorded on the basis of the position 
data. 

[0027] Still further, according to the present invention, 
there is provided an apparatus for reproducing a record- 
ing medium on which image data including first picture 
data where all of picture information for one frame is 
compressed, and second picture data where informa- 
tion on a change of picture information for frames posi- 
tioned before and after the frame of question is com- 
pressed is recorded. The apparatus for reproducing the 
recording medium includes a reader, a decoder and a 
controller. The reader reads data recorded on the re- 
cording medium. The decoder subjects data outputted 
from the reader to a decoding processing. The controller 
controls the reader and the decoder. In reproducing a 
predetermined portion of picture data recorded on the 
recording medium, the controller controls the movement 
of the reader to make the reader gain access to a posi- 
tion on the recording medium where the first picture date 
is recorded, thereby reproducing picture data from the 
position of the recording medium where the first picture 
date is recorded. 

[0028] Yet still further, according to the present inven- 
tion, there is provided an apparatus for reproducing a 
recording medium on which at least one audio data, pic- 
ture data that is associated with the audio data and in- 
cludes first picture data where all of picture information 
for one frame is compressed, and second picture data 
where information on a change of picture information for 
frames positioned before and after the frame of question 
is compressed, and position data representing a posi- 
tion where the first picture data is recorded are recorded. 
The reproducing apparatus includes a reader, a decoder 
and a controller. The reader reads data recorded on the 



recording medium, and the decoder subjects data out- 
putted from the reader to a decoding processing. The 
controller controls the reader and the decoder. In repro- 
ducing audio data as well as picture data which are re- 

5 corded on the recording medium by making the reader 
gain access to a predetermined position of the recording 
medium, the controller controls the decoder so that the 
reproduction of audio data is started from the accessed 
position of the reader. Also, the controller controls the 

10 reader as well as the decoder so that the picture data 
read by the reader is reproduced from a portion of the 
recording medium where the first picture date is record- 
ed on the basis of the position data. 
[0029] According to embodiments of the invention, in 

is starting the reproduction of compressed data recorded 
on the recording medium, the picture data for one frame 
among the picture data is reproduced from the first com- 
pressed picture data compressed so that an accurate 
moving picture can be reproduced at all times. 

20 [0030] The invention will now be further described, by 
way of illustrative and nonlimiting example, with refer- 
ence to the accompanying drawings; in which: 

Fig. 1 is an explanatory diagram showing the re- 
2S cording state of audio data and video data in a vid- 

eo-CD; 

Fig. 2 is an explanatory diagram showing a CD- 
ROM format; 

Figs. 3(a) to 3(e) are explanatory diagrams showing 
30 video data of the video-CD; 

Fig. 4 is an explanatory diagram showing a screen 
size of the video-CD: 

Figs. 5(a) and 5(b) are explanatory diagrams show- 
ing the structure of a track on the video-CD; 

35 Fig. 6 is a block diagram showing the structure of a 
reproducing apparatus used in a method of repro- 
ducing a recording medium in accordance with first 
and second embodiments of the present invention; 
Fig. 7 is a flowchart showing a processing flow of 

40 high-speed reproduction in accordance with the first 
embodiment of the present invention; 
Fig. 8 is an explanatory diagram showing the oper- 
ation of high-speed reproduction in accordance with 
the first embodiment of the present invention, 

45 Fig. 9 is an explanatory diagram showing the oper- 
ation of display at the time of high-speed reproduc- 
tion in accordance with the first embodiment of the 
present invention; 

Figs. 10(a) and 10(b) are explanatory diagrams 
so showing the state of use of a video FtAM in accord- 

ance with the second embodiment of the present 
invention; 

Fig. 11 is an explanatory diagram showing a display 
region for reduced picture display in accordance 
55 with the second embodiment of the present inven- 

tion; 

Figs. 1 2(a) to 1 2(g) are explanatory diagrams show- 
ing the display state at the time of an FF search op- 
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eration in accordance with the second embodiment 
of the present invention; 

Fig. 1 3 is a flowchart showing a processing flow of 
the FF search in accordance with the second em- 
bodiment of the present invention; 5 
Figs. 1 4(a) to 1 4(g) are explanatory diagrams show- 
ing the display state at the time of an REW search 
operation in accordance with the second embodi- 
ment of the invention; 

Fig. 1 5 is a flowchart showing a processing flow of to 
the RE W search in accordance with the second em- 
bodiment of the invention; 

Fig. 16 is an explanatory diagram showing the dis- 
play region of reduced picture display in accord- 
ance with another example of the second embodi- is 
ment of the invention; 

Fig. 17 is an explanatory diagram showing the dis- 
play region of reduced picture display in accord- 
ance with still another example of the second em- 
bodiment of the invention; 20 
Fig. 18 is an explanatory diagram showing the dis- . 
play region of reduced picture display in accord- 
ance with yet still another example of the second 
embodiment of the invention; 

Fig. 1 9 is an explanatory diagram showing the for- 2s 
mat of the video-CD for Karaoke in accordance with 
the present invention; 

Fig. 20 is an explanatory diagram" showing data re- 
corded on a track 1 of the video-CD; 
Fig. 21 is an explanatory diagram showing the sec- 30 
tor structure of the Video-CD; 
Fig. 22 is an explanatory diagram showing ah ex- 
ample of an item packet used for the designation of 
an access point among a sequence item table; 
Fig. 23 is a table showing an example of the struc- 35 
ture of -event data; 

Fig. 24 is an explanatory diagram showing the po- 
sitional relationship between l-picture and access 
points for partial reproduction; and 
Fig. 25 is a block diagram showing the structure of *o 
a reproducing apparatus used in a method of repro- 
ducing a recording medium in accordance with a 
third embodiment of the present invention. 

[0031] Now, a description will be given of a method of 45 
reproducing a recording medium in detail in accordance 
with the present invention. In the respective embodi- 
ments to be described below, an example of using a vid- 
eo-CD as a recording medium will be described. The 
structure ol data for the video-CD will be explained be- so 
fore the description of the respective embodiments. 
[0032] The video-CD standards are provided so that 
the standardized MPEG system is applied as the high- 
efficiency coding technique and a moving picture as well 
as an audio can be reproduced from a CD-ROM disc for ss 
60 minutes or more. As a result, such video-CD stand- 
ards are useful to a home software such as music, mov- 
ie, Karaoke and so on, and also applicable to an edu- 
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cation software, an electronic publication software, a 
game software and so on in combination with a still pic- 
ture. 

[0033] In the video-CD, moving picture data is com- 
pressed by the MPEG system, and superimposed on 
compressed audio data for recording. Moreover, man- 
agement data necessary for reproduction is recorded in 
a given area. Fig. 2 shows the format of data in the vid- 
eo-CD. 

[0034] In the format of recording an image and audio, 
as is apparent from Fig. 2, 1.152 Mbit/second are allo- 
cated to the video data whereas 64 to 384 Kbit/second 
are allocated to the audio data. The d imensions of pixels 
for video data (moving picture) are 352 x 240 pixels in 
the case of an NTSC signal (29.97 Hz) as well as a film 
(23.976 Hz), and 352 x 288 pixels in the case of the PAL 
signal (25 Hz), as shown in Fig. 4. 
[0035] In the case of NTSC, the dimensions of pixels 
for a still picture are 352 x 240 pixels in a standard level 
and 704 x 480 pixels in a high fine level. In the case of 
PAL, the dimensions of pixels for a still pixels are 352 x 
288 pixels in the standard level and 704 x 576 pixels in 
the high fine level. 

[0036] The compressing and encoding process of 
moving picture data due to the MPEG system is made 
in the following manner. If a video signal before being 
compressed is of the NTSC system, 1 second is consti- 
tuted by video signals of 30 frames in the case of the 
NTSC system. 

[0037] In the MPEG system, the respective video sig- 
nals for one frame are divided into 330 blocks which are 
horizontally 22 blocks x vertically 15 blocks. Data of 
each block is subjected to the DCT, and also requan- 
tized for reducing the number of bits. In other words, a 
high frequency component in the frequency compo- 
nents of signals is set to 0. Then, the blocks are rear- 
ranged in such a manner that they zigzags starting from 
a block at an upper left position on the screen of one 
frame. Subsequently, the blocks are subjected to a run- 
length coding process for further compressing the 
number of bits. 

[0038] Thus, inthe respective frames of the video sig- 
nals which are subjected to the compression process- 
ing, the frames adjacent to each other in view of time 
are very similar in video information to each other. Uti- 
lizing this fact, information is further compressed so that 
there are provided three types of video data (video data 
for one frame) different in compressibility, which, as de- 
scribed above, are called the l-picture, the P-picture and 
the B-picture, respectively. 

[0039] In 30 frames for one second, the l-pictures, the 
P-pictures and the B-pictures are arranged usually as 
shown in Fig. 3(a). For example, in this case, l-pictures 
I-, and I., disposed at an interval of 15 frames, 8 P-pic- 
tures Pt to P 8 and 20 B-pictures B-, to B 20 are arranged, 
respectively, as shown in Fig. 3(a). An interval from a 
certain l-picture to a frame immediately before the next 
l-picture is called a GOP (Group of Pictures). 
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[0040] The I -picture is a normal image data encoded 
by the conversion of the DCT. 

[0041] The P-picture, as shown in Fig. 3(b), is pro- 
duced from the nearest l-picture or P-picture by encod- 
ing it with movement compensation. For example, the 
P-picture P 1 is produced by using the l-picture I-, and 
the P-picture P 2 is produced by using the P-picture P v 
[0042] For that reason, the P-picture provides image 
data which is compressed more than that of the l-pic- 
ture. Because the P-picture is produced from the l-pic- 
ture or P-picture being not yet sequenced, an error gen- 
erated is caused to be propagated. 
[0043] The B-picture is produced, as shown in Fig. 3 
(c), using both of the past and future l-picture or P-pic- 
ture. 

[0044] For example, B-pictures B-, and B 2 are pro- 
duced using the l-picture and the P-picture P-,, and B- 
pictures B 3 and B 4 are produced using the P-picture P, 
and the P-picture P 2 . 

[0045] The B-picture results in the most compressed 
data. Also, because of no data producing reference, no 
error is propagated. 

[0046] In the algorithm of the MPEG., the selection of 
a position or synchronization of the l-picture is allowed, 
and this selection is determined in accordance with the 
circumstances such as the random access degree or 
scene cut. For example, if importance is given to random 
access, two l-pictures are required for at least one sec- 
ond as shown in Fig. 3(a). 

[0047] Moreover, the frequency of the P-picture and 
B-picture is selectable and set in accordance with the 
memory capacity of an encoder, or the like. 
[0048] An encoder in the MPEG system is designed 
to rearrange a video data stream so as to enhance the 
efficiency of the decoder and to output the rearranged 
video data stream. 

[0049] For example, in the case of Fig. 3(a), the frame 
sequence to be displayed, that is, the sequence of out- 
puts from a decoder is identical to frame numbers shown 
at the lower portion of Fig. 3(a). A P-picture is required 
as a reference at a point of time before the B-picture in 
order that the decoder resynthesizes the B-picture. 
Hence, the encoder rearranges the frame sequence of 
Fig. 3(d) as shown in Fig. 3(e) and propagates it as a 
video data stream. 

[0050] The audio data format of the MPEG is adapt- 
able to a coding speed with a wide range from 32 Kbit/ 
second to 448 Kbit/second. Moving picture tracks of a 
track 2 and following tracks are 224 Kbit/second in cod- 
ing speed from the software manufacture facilitating and 
sound quality enhancing standpoints. 
[0051] The sampling frequency is 44.1 KHz likewise 
as a compact disc (hereinafter referred to as ■"CD-DA'') 
on which a normal music information has been record- 
ed. 

[0052] On the video-CD is recorded video data and 
audio data as welt as management data for allowing the 
various control of those reproduction operation to be ex- 



ecuted. 

[0053] That is, like the CD-DA, a TOC (table of con- 
tents) and sub-codes are recorded on the video-CD. In- 
formation such as the number of tracks, the start point 

5 of each track or an absolute time is recorded in the TOC. 
[0054] Subsequently, as a track structure, the data 
structure of a track on which video data and audio data, 
for example, which constitute unit data of one tune in 
music are recorded is shown in Fig. 5(a). 

10 [0055] A pause margin of 150 sectors occupies the 
head of one track on the assumption that retrieval of a 
track is made by its track number as in the CD-DA. 
[0056] 15 sectors subsequent to the pause margin 
forms a front margin, and the last 1 5 sectors is an empty 

is data region which forms a rear margin. 

[0057] A MPEG data region is occupied between the 
front margin and the rear margin. In the MPEG data re- 
gion, sectors V of video data and sectors A of audio data 
are multiplexed time-divisionally by interleaving and re- 

20 corded therein in such a manner that the sectors V and 
A are arranged at the rate of 6 : 1 on average as shown 
in Fig. 5(b), similarly to Fig. 1. 

[0058] The video-CD on which the video data as well 
as the audio data is thus recorded can be reproduced. 

25 Furthermore, a description will be given of a reproducing 
apparatus applied to a method of reproducing a record- 
ing medium in accordance with a first embodiment of 
the present invention, with reference to Fig. 6. The re- 
producing method according to the first embodiment of 

30 the present invention is capable of reproducing a CD- 
DA on which only audio data has been recorded on a 
compact disc (hereinafter referred to as "CD-G") on 
which a still picture has been recorded with sub-code 
data in the CD-DA system. 

35 [0059] In Fig. 6, a reference numeral 30 denotes a 
disc. The types of the disc 30 which can be reproduced 
by the apparatus shown in Fig. 6 are a video-CD, a CD- 
DA and a CD-G. 

[0060] The disc 30 loaded into the apparatus is 

40 chucked by a chucking mechanism, not shown, so as to 
be rotationally driven by a spindle motor 33. Then, a light 
beam is irradiated from an optical head 34 toward the 
disc 30 while the disc 30 is rotated by the spindle motor 
33, so that information is read out from the disc 30 by 

45 its reflected light beam. 

[0061] The optical head 34 has an optical system in- 
cluding a laser diode as a light source, a polarization 
beam spitter, an objective lens 34a and so on, as well 
as a photodetector for detecting the reflected light beam 

50 from the disc 30. The objective lens 34a is held so that 
it can be displaced by means of an actuator 34b in the 
radial direction of the disc 30 as well as in a direction 
along which the objective lens 34a is in contact with and 
away from the disc 30. A reference numeral 30 denotes 

ss a feed mechanism for driving the optical head 34 along 
the radial direction of the disc 30. 

[0062] In the reproducing operation, a detection sig- 
nal which is detected from the disc 30 by the optical head 
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34, is supplied to an RF amplifier 36. The RF amplifier 
36 operates information supplied thereto to thereby pro- 
duce a reproduced RF signal, a tracking error signal, a 
focus error signal and so on. The reproduced RF signal 
thus produced is supplied to a decoder 38 and then sub- 5 
jected to an EFM demodulation and an error correction. 
P- and Q-channel sub-code data are taken out from the 
decoder 38 and supplied to a system controller 53. 
[0063] The tracking error signal and the focus error 
signal are supplied to a servo circuit 37. Upon receipt of 
the supplied tracking error signal and focus error signal 
as well as a track jump command, a seek command and 
the detection information on the rotational speed ol the 
spindle motor 33 from the system controller 53 and so 
on, the servo circuit 37 generates a variety of servo drive 
signals to control the actuator 34b and the feed mech- 
anism 35 for the tocus and tracking control, and also to 
control the spindle motor 33 to a constant linear speed 
(CLV). 

[0064] A reference numeral 39 denotes a CD-ROM 
decoder. In the case where a disc which is being repro- 
duced falls under the category of a so-called CD-ROM 
such as a video-CD, the CD-ROM decoder 39 executes 
a decoding processing in accordance with a CD-ROM 
format. 

[0065] Management information necessary for the re- 
production operation in the signals decoded by the CD- 
ROM decoder 39, that is, a variety of disc information 
which have been recorded on the video-CD by using the 
track 1 are taken in a RAM 53a of the system controller 
53. . 

[0066] The audio data decoded by the CD-ROM de- 
coder 39 is supplied to an MPEG audio decoder 40. The 
MPEG audio decoder 40 decodes the audio data at a 
given timing using an audio RAM 41 to thereby output 
a decoded audio signal. 

[0067] Further, the video data decoded by the CD- 
ROM decoder 39 is supplied to an MPEG video decoder 
42. The MPEG video decoder 42 decodes the video da- 
ta at a given timing using a video RAM 41 to thereby 
output a decoded video signal (RGB output). 
[0068] A reference numeral 44 denotes a switch for 
executing switching operation in accordance with the 
type of the disc to be reproduced. 
[0069] I n the case where the disc to be reproduced is 
of the CD-DA, the decoder 38 executes a decoding 
processing such as the EFM demodulation and CIRC, 
thereby obtaining a digital audio signal as a reproduced 
signal. 

[0070] During the CD-DA reproducing operation, the 
system controller 53 makes the switch 44 connected to 
a terminal t-, . Therefore, the digital audio signal from the 
decoder 38 is converted into an analog audio signal 
through a D/A converter 45, and a converted digital au- 
dio signal is outputted from an audio output terminal 46 
to an amplifier circuit disposed at a post-stage or an ex- 
ternal equipment such as an amplifier. 
[0071] In the case where the disc which is being re- 



produced is of the video-CD, audio data is obtained from 
the MPEG audio decoder 40. During the video-CD re- 
producing operation, the system control 53 makes the 
switch 44 connected to a terminal t 2 . Accordingly, the 
digital audio signal from the MPEG audio decoder 40 is 
converted into an analog audio signal through a D/A 
converter 45, and a converted digital audio signal is out- 
putted from an audio output terminal 46 to an amplifier 
circuit disposed at a post-stage or an external equip- 
ment such as an amplifier. 

[0072] In reproducing the video-CD, RGB video data 
is obtained as an output ot the MPEG video decoder 42. 
That RGB video data is converted into an RGB analog 
signal through a D/A converter 47. The RGB analog sig- 
nal is then supplied to an RGB/NTSC encoder 48 where 
the RGB signal is converted into a composite video sig- 
nal of the NTSC system, and thereafter supplied to a 
terminal t 2 of a switch 49. 

[0073] During the video-CD reproducing operation, 
the system controller 53 makes the switch 49 connected 
to the terminal t 2 . As a result, the composite video signal 
of the NTSC system is supplied from a video output ter- 
minal 51 to a monitor device or the like through an OSC 
processor 50, thus executing a video output. A prede- 
termined superimposing display can be carried out on 
the video thus outputted in accordance with the opera- 
tion of the OSD processor 50 which is based on a com- 
mand from the system controller 53. 
[0074] In the case where a disc to be reproduced is 
of the CD-DA which is also of the CD-G, stili picture data 
is read out from R- to W-channels of the sub-code. That 
still picture data is supplied to a CD-G decoder 52 and 
decoded before being outputted as a composite video 
signal (still picture) of the NTSC system. During the CD- 
DA reproducing operation, the switch 49 is connected 
to a terminal t, . As a result, the video signal reproduced 
from the CD-G is supplied from the video output terminal 
51 to the monitor equipment or the like through the OSD 
processor 50, thus executing a video output. Similarly 
in this case, a predetermined superimposing display can 
be carried out on the outputted video through the OSD 
processor 50. 

[0075] A reference numeral 54 denotes an operating 
input section by the user's operation, which corresponds 
to a variety of operating keys, disposed on the casing of 
the reproducing apparatus, such as . a playback key, a 
stop key, an FF key, an REW key, and a variety of mode 
setting keys, as well as an infrared ray receiver (and a 
remote commander). 

[0076] A reference numeral 55 denotes a display unit 
consisting of a liquid-crystal panel and soon. In execut- 
ing the reproducing operation of the disc 30, manage- 
ment information recorded on the disc 30, that is, the 
TOC and sub-code data are read out from the disc 30 
and then supplied to the system controller 53. The sys- 
tem controller 53 makes a track number, a playback time 
or the like displayed on the display unit 55 in response 
to those management information. 
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[0077] In the reproducing apparatus of the first em- 
bodiment, at the time of a high-speed reproduction such 
as FF search or REW search, the system controller 53 
makes the operation schematically shown in Fig. 8 ex- 
ecuted as the operation of the optical head 34. At the 
time of the high-speed reproduction, an I -picture is ex- 
tracted discretely from the disc 30 and then displayed. 
For that reason, the normal reproduction operation is ex- 
ecuted as shown in Fig. 8 to search out the I -picture from 
the disc 30. Then, the l-picture, which has been 
searched out, is decoded by the MPEG video decoder 
42, and simultaneously the optical head 34 is allowed 
to execute the track jump by several tracks. Upon com- 
pletion of the track jump, the normal reproduction oper- 
ation is again executed to search out another l-picture. 
The above operation is repeated to thereby execute the 
high-speed reproduction of FF or REW. For example, 
as shown in Fig. 9, images resulting from the l-picture 
is switched from the present one to a new one. 
[0078] The track jump is directed toward the outer pe- 
ripheral direction of the disc at the time of FF, but toward 
the inner peripheral direction of the disc at the time of 
REW. 

[0079] In the FF/REW operation of the first embodi- 
ment, the system controller 53 and the MPEG video de- 
coder 42 execute a processing shown in Fig. 7, where- 
by, when an image resulting from the l-picture is 
switched from the present one to a new one as shown 
in Fig. 9, the timing of renewing an image can be made 
at substantially constant intervals 
[0080] In the operating input section 54, when the FF 
key or REW key is depressed to execute FF search or 
REW search, the process advances from Step F101 to 
Step F102. First, the reproduction operation is executed 
on the disc 30 to search l-picture data. 
[0081] In this situation, the system controller 53 has 
an internal timer actuated to thereby count a period of 
time T-, during the reproduction operation. For example, 
the period of time T-, is set to 256 msec. 
[0082] During the reproduction operation, after l-pic- 
ture data can be reproduced within 256 msec and then 
decoded by the MPEG video decoder 42, the process 
advances from Step F 103 to Step F106, where the de- 
coded image data is outputted and then displayed by 
the monitor unit connected to the apparatus. This dis- 
play operation is continued until the succeeding process 
in Step F106 is executed. 

[0083] After a certain l-picture image starts to be dis- 
played in Step F1 06, the system controller 53 makes the 
internal timer count a period of time T 2 . For example, 
the period of time T 2 is set to one second. 
[0084] Only an output of display data is executed for 
this one second, and no track jump is executed (Step 
F107). Subsequently, after one second is elapsed from 
the display start, the process advances from Step F107 
to Step F108, thereby making the optical head 34 exe- 
cute the track jump. 

[0085] Thereafter, the process returns to Step F101 , 



and if the FF key or REW key of the operating section 
54 has been depressed, the reproduction operation is 
then executed in Step F1.02, to thereby search out the 
succeeding l-picture data. 

5 [0086] Then, when l-picture data could be decoded 
within the period of time T-, , that is, 256 msec, from that 
reproduction operation, the decoded image data is out- 
putted and displayed on the monitor unit in Step F106. 
In other words, the display image on the monitor unit is 

10 renewed. 

[0087] Here, it is assumed that the l-picture data can- 
not be reproduced in good time during the loop process- 
ing of Steps F102, F103, F104, F101 and F102 in the 
stated order, that is, during the execution of the repro- 

is duction operation, thereby exceeding 256 msec. In this 
case, the process advances to Step F105, where it is 
confirmed whether the image data has been read out 
during the reproduction operation, or not. In other words, 
it is judged whether it was a state where a P -picture or 

20 B-picture has been read out but no l-picture has been 
found, or a state where none of P- and B- picture data 
has been read out. 

[0088] If image data existed, that is, the P-picture or 
B-picture has been read, it is a state where a video data 
25 track is being reproduced, and the l-picture has been 
recorded once per two seconds at a minimum. The I- 
pictures have been recorded more than once per two 
seconds on most of the discs. 

[0089] Then, the process returns again to the process 

30 of Steps F1 02, F1 03 and F104 in the stated order, there- 
by continuing the operation of reading out the l-picture. 
As a result, even though it exceeds 256 msec once, the 
l-picture can be found normally relatively rapidly, for ex- 
ample, in 300 to 500 msec in total. 

35 [0090] On the other hand, when it is judged in Step 
F1 05 that none of the I-, P- and B- picture data has been 
read out, a case is considered in which, for example, 
reproduction scanning is executed between the adja- 
cent tunes, and so on. This is considered to be a state 

40 where the l-picture could not be found in good time even 
though the reproduction is continued as it is. 
[0091] In this situation, the process advances to Step 
F108 where the track jump is executed, and then returns 
to Steps F101 and F102 where the process is shifted to 

^5 the reproduction operation starting from a position after 
executing the track jump. 

[0092] Normally, the l-picture can be found within the 
period of time T 1 (256 msec) through the reproduction 
operation made in Step F102 in most cases. 

so [0093] The image output resulting from one l-picture 
is continued for at least a period of time T 2 (1 second) 
or longer through the above processing. 
[0094] In the case where no l-picture can be decoded 
within the period of time T v if the possibility of finding 

55 out the l-picture rapidly is low, the process advances to 
Steps F104, F105 and F108 in the stated order so that 
the track jump is executed to restart the reproduction 
operation at another position. 
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[0095] Therefore, as shown in Fig. 9, the respective 
images are renewed in a period of time (T-, + T 2 ± a), 
and the period of T n and a is slight to the degree which 
could not be recognized by a user. For that reason, the 
user recognizes that an image is renewed substantially 
every period of time T.,, that is, in about one second. 
When the process advances to Steps F104, F105 and 
F108 in the stated order, thereby executing the track 
jump, the duration of display of an image which is being 
displayed at that time lengthens somewhat. 
[0096] For practical purposes, when the reproduction 
is started at a position such as a position between the 
adjacent tunes where no l-picture can be read out, the 
track jump is executed after 256 msec is elapsed so that 
the reproduction is executed at another position. As a 
result, because the l-picture data can be normally found 
out rapidly, the duration of display is not as long as the 
extent that the user feels unpleasant. It is about 1 .5 sec- 
onds at the longest. 

[0097] In other words : in the first embodiment, the dis- 
play image at the time of FF/REW is renewed every 
about 1 second (the period of time T 2 ) so that the user 
feels as if the images are smoothly moved forward or 
backward at a high speed. 

[0098] The first embodiment was described above. It 
does without saying that the periods T 1 and T 2 may be 
set in a variety of different manners. 
[0099] Those periods may be set in accordance with 
a period of time required for the track jump operation or 
a search speed. 

[01 00] Also, when the search speed can be changed, 
the period T 2 may be variably set in accordance with the 
search speed set by the user. 

[0101] Subsequently, a description will be given of a 
method of reproducing a recording medium in accord- 
ance with a second embodiment of the present inven- 
tion, with reference to Figs. 10(a), 10(b) and other fig- 
ures. The structure of the reproducing apparatus is iden- 
tical to that of the reproducing apparatus according to 
the first embodiment as shown in Fig. 6, and therefore 
for description of the second embodiment, the same ref- 
erence numerals as those of the reproducing apparatus 
of the first embodiment shown in Fig. 6 are used. 
[0102] In the reproducing apparatus of the second 
embodiment, in order to decode video data read out 
from a disc 30, an MPEG video decoder 42 uses a video 
RAM 43 as shown in Fig. 10(a) at the time of a normal 
reproduction operation. 

[0103] First, as a region into which image data sup- 
plied from a CD-ROM decoder 39, that is, a piece of pic- 
ture data is taken, a compressed data storing region 43a 
is set. For the purpose of storing an l-picture or P-picture 
which has been decoded on a compression processing, 
there are prepared regions for two screens as I- or P- 
picture storing regions 43b and 43c. This is because two 
I - or P- picture data are necessary when a B-picture is 
decoded. Moreover, there is prepared a B-picture stor- 
ing region 43b for storing the B-picture. Using the video 



RAM 43 thus organized, the MPEG video decoder 42 
decodes the I-, P- and B- pictures and rearranges the 
decoded pictures in an appropriate sequence of display 
outputs to output the rearranged pictures. 

s [0104] At the time of a high-speed reproduction such 
as FF or REW, the system controller 53 makes the op- 
tical head 34 execute the same operation as that in the 
first embodiment, as shown in Fig. 8. At the time of the 
high-speed reproduction, an l-picture is extracted dis- 

io cretely from the disc 30 and then displayed. For that rea- 
son, the normal reproduction operation is executed as 
shown in Fig. 8 to search out the I -picture- from the disc 
30. Then, the l-picture, which has been searched out, is 
decoded by the MPEG video decoder 42, and simulta- 

75 neously the optical head 34 is allowed to execute the 
track jump by several tracks. Upon completion of the 
track jump, the normal reproduction operation is again 
executed to search out another l-picture. The above op- 
eration is repeated to thereby execute the high-speed 

20 reproduction of FF or REW. The track jump is directed 
toward the outer peripheral direction of the disc 30 at 
the time o1 FF, but toward the inner peripheral direction 
of the disc 30 at the time of REW. 
[0105] In the second embodiment, in the case of FF/ 

25 REW, the decoded l-picture is not outputted as one 
screen as it is, but the respectively read l-pictures are 
sequentially displayed at a predetermined region on a 
screen as a 1/9 reduced screen. In other words, the 
MPEG video decoder 42 outputs image data so that dis- 

30 play regions G 1 to G 9 are set on the display screen of a 
monitor unit connected to the reproducing apparatus as 
shown in Fig. 11, and the decoded l-pictures are se- 
quentially displayed thereon. For example, at the time 
of FF, an l-picture initially read out is displayed on the 
- 35 g 1 region, and when another l-picture is read out sue- 
ceedingly, this l-picture is displayed on the G 2 region 
while the display on the G 1 region is lelt as it is. Still 
another l-picture is displayed on the region G 3 . Such dis- 
play operation is performed. In other words, reduced I- 

40 pictures are displayed sequentially on the regions G 1 to 
G 9 in the stated order of G 2 , G 3 , G 4 , G 5 , G 6 , G 7 , G 8 , 

G 9> G 1' 

[0106] Also, for example, at the time of REW, the re- 
duced l-pictures are displayed sequentially on the re- 

45 gjons G-, to G 9 in the reverse order, that is, in the stated 

order of Gg, G3, Gy : G$, G5, G4, G3, G2, G-|, Gg, 

[0107] For that reason, at the time of the high-speed 
reproduction such as FF or REW, setting of the regions 
in the video RAM 43 is changed as shown in Fig. 10(b). 

50 The compressed data storing region 43a is left as it is 
so that data inputted before being decoded is stored in 
the compressed data storing region 43a. Because what 
is decoded is only the l-picture, an l-picture storing re- 
gion 43e for one screen is provided. As shown in Fig. 

55 tor the purpose of executing a division display for 
reduced screens, a division display memory region 43f 
is provided. It is possible to set the division display mem- 
ory region 43f more than twice as large as the storing 
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region for the normal I*, P-and B- pictures. This is be- 
cause the B- picture is unnecessary with the result that 
two pieces of I- or P-picture storing regions are not re- 
quired as reference data used for decoding the B-pic- 
ture, and because decoding of only the I -picture can be 
made in a relatively small buffer region. 
[0108] The decoded l-picture is reduced to a size of 
1/9 on the division display memory region 43f, and that 
data is affixed to a predetermined region, thereby ena- 
bling the reduced image to be displayed thereon se- 
quentially. 

[0109] The number of pixels of image data for one 
screen in the video-CD conforming to the NTSC system 
is horizontally 352 dots x vertically 240 lines as shown 
in Fig. 2. 

[0110] On the contrary, in the MPEG video decoder 
42, the dot number and line number of the decoded I- 
picture are reduced to 1/3, respectively, thereby ena- 
bling 1/9 reduced image data to be produced. This is 
affixed to a position corresponding to any region of G 1 
to G 9 of Fig. 11 in the division display memory region 
43f so that the MPEG video decoder 42 outputs image 
data produced in the division display memory region 43f . 
[0111] The operation at the time of FF and REW will 
be described below in detail. 

[0112] Figs. 12(a) to 12(g) show display states at the 
time of FF, and Fig. 1 3 shows the processing of the sys- 
tem controller 53 and the MPEG video decoder 42 at 
the time of FF. In this example, it is assumed that the FF 
operation is executed while the user continuously de- 
presses an FF key of the operating unit 54. 
[01 1 3] When the user depresses the FF key in the op- 
erating unit 54, the process advances from Step F201 
to Step F202. Setting of regions in the video RAM 43 is 
changed from a state of Fig. 10(a) to a state of Fig. 10 
(b). 

[0114] Subsequently, a variable n is set to 1 (Step 
F203). 

[0115] Then, as shown in Fig. 8, the operation of re- 
producing the disc 30 is first executed to read the l-pic- 
ture (Step F204). The l-picture data is supplied to the 
MPEG video decoder 42 where the l-picture data sup- 
plied is decoded appropriately (Step F205). The decod- 
ed l-picture data is reduced to a data size of 1/9 and 
allocated to a position corresponding to a display region 
G(n) within the division display memory region 43f. In 
this case, because of n = 1 , an l-picture initially read is 
affixed to a position corresponding to G1 within the di- 
vision display memory region 43f so that the l-picture is 
displayed at the region G-, on the monitor unit connected 
to the reproducing apparatus as shown in Fig. 12(a). 
[0116] Subsequently the variable n is subjected to in- 
crement (Step F207) and makes the optical head 34 
jump over tracks toward an FF direction, that is, toward 
the outer periphery of the disc (Step F210) as it is il the 
variable n is not 10. Then, if the user continues the FF 
operation without any change, the process returns to the 
processing of Step F204 after the track jump is execut- 



ed, so that the reproduction operation is executed to 
search the l-picture. 

[0117] Thereafter, the I -picture data read from the disc 
30 and decoded is reduced through the processing of 

5 Steps F204 to F206 because of the variable n = 2, and 
affixed to a position corresponding to the region G 2 with- 
in the division display memory region 43f. Hence, on the 
monitor unit, the present l-picture is displayed at the re- 
gion G 2 while the previous l-picture is displayed at the 

to region G v as shown in Fig. 12(b). 

[0118] In this manner, white the variable n is subjected 
to increment, the processing of Steps F104 to F110 is 
repeated, whereby the display state is changed in the 
stated order of Figs. 12(b), 12(c), 12(d), , and 12(e). 

is in other words, the reduced images resulting from the 1- 
pictures sequentially read out from the disc 30 are dis- 
played at the respective regions Gj to G 9 in order. 
[0119] At the time of the state shown in Fig. 12(e), the 
variable n is subjected to increment so that the variable 

20 n becomes 10 in Step F207. Accordingly, the process 
advances from Step F208 to Step F209 so that the var- 
iable n is set to 1 . 

[0120] The l-picture succeedingly read through the 
track jump operation (Step F210) and the reproduction 

2S operation (Step F204) is decoded and reduced before 
being affixed to a position corresponding to the display 
region G1 within the division display memory region 43f. 
In other words, the display data in the region G-, is re- 
written, and the display is changed as shown in Fig. 12 

30 (t). 

[0121] Upon further continuing the processing, the 
display data at the region G 2 in the division display mem- 
ory region 43f is rewritten due to the succeeding l-pic- 
ture, and the display is changed as shown in Fig. 12(g). 
35 |n this manner, the respective regions are rewritten in 
order likewise. 

[0122] When the user stops the depression of the FF 
key in the operating unit 54, the FF operation is com- 
pleted. In other words, the process advances to Step 
40 F212 so that setting of a region in the video RAM 43 
returns to the state shown in Fig. 1 0(a) where the normal 
reproduction operation is executed. 
[0123] Subsequently, a description will be given of the 
display state at the time of REW as well as the process- 
es ing of the system controller 53 and MPEG video decoder 
42 with reference to Figs. 14(a) to 14(g) and 15. Like- 
wise, the REW operation is executed while the usercon- 
tinuously depresses the REW key 
[0124] When the user depresses the REW key in the 
50 operating unit 54, the process advances from Step F301 
to Step F302, where setting of the region in the video 
RAM 43 is changed from the state of Fig. 10(a) to the 
state of Fig. 10(b). 

[0125] Subsequently the variable n is set to 9 (Step 
55 F303). 

[0126] Then, as shown in Fig. 8, the operation of re- 
producing the disc 30 is first executed to read the l-pic- 
ture (Step F304). The l-picture data is supplied to the 
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MPEG video decoder 42 where the I -picture data sup- 
plied is decoded appropriately (Step F305). The decod- 
ed l-picture data is reduced to a data size of 1/9 and 
allocated to a position corresponding to a display region 
G(n) within the division display memory region 43f. In s 
this case, because of n = 9, an l-picture initially read is 
affixed to a position corresponding to G 9 within the divi- 
sion display memory region 43f so that the l-picture is 
displayed at the region G 9 on the monitor unit connected 
to the reproducing apparatus as shown in Fig. 14(a). io 
[0127] Subsequently, the variable n is subjected to 
decrement (Step F307) and makes the optical head 34 
jump over tracks toward a RE W direction, that is, toward 
the inner periphery of the disc (Step F310) as it is if the 
• variable n is not 0. Then, if the user continues the REW is 
operation without any change, the process returns to the 
processing of Step F304 after the track jump is execut- 
ed, so that the reproduction operation is executed to 
search the l-picture. 

[0128] Thereafter, the I -picture data read from the disc 20 
30 and decoded is reduced through the processing of 
Steps F304 to F306 because of the variable n = 8, and 
affixed to a position corresponding to the region G 8 with- 
in the division display memory region 43f . Hence, on the 
monitor unit, the present l-picture is displayed at the re- 2s 
gion G 8 while the previous l-picture is displayed at the 
region G 9 , as shown in Fig. 14(b). 

[0129] In this manner, while the variable n is subjected 
to decrement, the processing of Steps F304 to F310 is 
repeated, whereby the display state is changed in the 30 

stated order of Figs. 14(b), 14(c), 14(d), , and 14(e). 

In other words, the reduced images resulting from the I- 
pictures sequentially read out from the disc 30 are dis- 
played at the respective regions G 9 to G-, in order. 
[01 30] At the time of the state shown in Fig. 1 4(e), the 35 
variable n is subjected to decrement so that the variable 
n becomes 0 in Step F307. Accordingly the process ad- 
vances from Step F308 to Step F309 so that the variable 
n is set to 9. 

[0131] The l-picture succeedingly read through the 40 
track jump operation (Step F310) and the reproduction 
operation (Step F304) is decoded and reduced before 
being affixed to a position corresponding to the display 
region G 9 within the division display memory region 431. 
In other words, the display data in the region G 9 is re- 4 & 
written so that the display is changed as shown in Fig. 
14(f). 

[0132] Upon further continuing the processing, the 
display data at the region G 8 in the division display mem- 
ory region 43f is rewritten due to the succeeding I -pic- so 
ture so that the display is changed as shown in Fig. 14 
(g). In this manner, the respective regions are rewritten 
in order likewise. 

[0133] When the user stops the depression of the 
REW key in the operating unit 54, the REW operation is 55 
completed. In other words, the process advances to 
Step F312 so that setting of a region in the video RAM 
43 returns to the state shown in Fig. 10(a) where the 



normal reproduction operation is executed. 
[0134] In the second embodiment, when the FF 
search or REW search has been executed, the duration 
of display of one search image, that is, one l-picture 
comes to a duration until search images for 9 sheets are 
displayed. In other words, each image continues to be 
displayed for a very long period of time, for example, for 
10 seconds or more, as a result of which the visibility of 
one screen to the user is very improved. Hence, there 
is no problem that the user overlooks a portion to be 
searched. 

[0135] Also, as described above, in view of the im- 
provement in the visibility of one sheet of image, a timing 
control such as a waiting for decoding of the read l-pic- 
ture is not always required, thereby being capable of fa- 
cilitating the processing. 

[0136] Moreover, because the user can watch the 
scene of the development of the search at a time, he 
can readily grasp the contents of video and easily 
search a portion to be searched. 

[0137] Further, because the sequence of the display 
progress for the division image at the time of FF is re- 
verse to that at the time of REW (the sequence ol out- 
puts at the display regions G 1 to G 9 ), it can be judged 
whether it is the FF search or REW search by simply 
watching the screen. 

[0138] Still further, such a display is visually interest- 
ing, and the pleasure of the user in using the reproduc- 
ing apparatus is increased. 

[0139] In the above embodiment, the screen is divid- 
ed into 9 sub-screens, however, it goes without saying 
that the division of the screen may be made in other 
ways. 

[01 40] Fig. 16 shows an example in which one screen 
is divided into 4 regions G 1 to G 4 . 
[0141] In this example, 1/4-reduced images may be 
displayed, for example, in the stated order of G-,, G 2 , 

G 3 , G 4 , G-, , at the time of FF, but in the stated order 

of G 4 , G 3 , G 2 , Gt , G 4 at the time of REW. 

[0142] Alternatively, 1/4-reduced images may be dis- 
played clockwise in the stated order of G v G 2 , G 4 , G 3 , 

G 1f at the time of FF, but counterclockwise in the 

stated order of G 4 , G 2 , G-,, G 3: G 4 , at the time of 

REW. 

[01 43] Fig. 1 7 shows an example in which one screen 
is divided into 16 regions G-, to G 16 . 
[0144] In this example, 1/16-reduced images may be 
displayed, for example, in the stated order of G v G 2 , 

G 3 , G 4 , G 5 , G 6 , G 15 , G 16 , G v at the time of FF, 

but in the stated order of G 16 , G 15 , G 14 , G 13 , G 12 , 

G^, G 3 , G 2 , G-,, G 16 at the time of REW. 

[0145] Alternatively, 1/16-reduced images may be 
displayed clockwise in the spiral form such as the order 
of G v G 2 , G 3 , G 4 , G 8 , G 12 , G 16 , G 15 , G 14 , G 13 , G 9 , G 5 , 
G 6 , G 7 , G 11( G 10 , G 1 , at the time of FF, but counter- 
clockwise in that reverse order at the time of REW. 
[01 46] Fig. 18 shows a case where 8 regions G 1 to G 8 
each having the region size of 1/9-reduced image are 



11 

BNSDOCID: <EP 0933937A1_I_> 



21 



EP 0 933 937 A1 



22 



used. For example, it is considered that the 1 /9-reduced 
images are displayed in order clockwise at the time of 
FF, but in order counterclockwise at the time of REW. 
[01 47] In the second embodiment, while the FF/REW 
search is being executed as described above, the nor- 
mal reproduction and track jump are repeated. There- 
fore, in the duration of reproduction for searching the I- 
picture, audio data can be taken in. 
[0148] As shown in Fig. 5(b), since the video sectors 
and the audio sectors are arranged time-divisionally : the 
audio sector can be also reproduced until the l-picture 
is reproduced. Normally, at least one audio sector can 
be read out per the reproduction operation of 80 msec. 
[0149] Therefore, at the time of the FF/REW search, 
the audio data read out is decoded by the MPEG audio 
decoder 40 and can be outputted as sound. 
[0150] The outputted sound becomes sound having 
the pitches of the normal reproduction although it is dis- 
continuous. 

[01 51] The sound thus outputted can serve as a guide 
of the scene search : and in the high-speed search op- 
eration of a relatively row speed where the number of 
jumped tracks in the track jump operation are reduced, 
it is possible to watch a disc, for example, on which a 
movie has been recorded in a short period of time. 
[0152] Subsequently, a description will be given of a 
method of reproducing a recording medium in accord- 
ance with the third embodiment of the present invention 
with reference to the accompanying drawings. Before 
turning to the description of the third embodiment, a for- 
mat of the video-CD for Karaoke will be described. 
[0153] Fig. 19 is an explanatory diagram showing the 
recording format on the video-CD for Karaoke, in other 
words, the video-CD has a iead-in track at the top there- 
of as shown in Fig. 19, as in the normal CD-ROM, and 
tracks 1 to N of N data (N < 99) and a lead-out track are 
subsequent to the lead-in track. Compressed audio data 
and compressed moving picture data are recorded on 
the second and subsequent tracks 2 to N of the tracks 
1 toN. Each of the tracks 2 to N corresponds to one tune 
(1 sequence), and (N-1) tunes can be recorded on the 
video-CD. 

[0154] A variety of information and data on the con- 
tents of the video-CD are recorded on the first track 1 , 
and information that the video-CD is in the Karaoke for- 
mat is also described on the track 1 . 
[0155] Moreover, as shown in Fig. 19, a Karaoke ba- 
sic information area, a video-CD information area and 
so on are provided on the track 1. In the Karaoke basic 
information area, there are contained basic information 
on Karaoke on the disc for each language of countries 
in which the disc of question is used, such as "KARIN- 
FOR. JP" (for Japan), "KARINFOR. US" (For U.S.) and 
the like. "KARINFO. BUT where the number of basic in- 
formation for each country and the number of tunes on 
the disc are described is also contained in the Karaoke 
basic information area. 

[0156] Karaoke data tables of n = (N-1 ) tunes are re- 



corded as the basic information on Karaoke provided for 
each country. The data tables are called "sequence item 
tables" and each data table is organized independently 
In other words, n - (N-1) sequence item tables SIT1 to 
5 SITn are provided in correspondence with the respec- 
tive Karaoke tunes. Apart from the tables for each tune, 
there is provided a data table SITP having information 
on the video-CD, which is called "disc item table". Disc 
titles, the total number of tunes, disc catalog numbers 
10 and so on are recorded in the disc item table SI TO. 
[0157] The sequence item tables SITi (i = 1 to (N-1)) 
have 64 items which are necessary or arbitrary. The 
length of the contents in each item is variable. For that 
reason, information GL indicative of the length of the ta- 
15 ble is provided at the head of the sequence item table 
SITi Data in each item is called an item packet, and 
each item packet is constituted by each item number 
(hereinafter referred to as "item number") INo., informa- 
tion on the length of the item, and the contents ID (text 
20 data) of the item. 

[0158] Fig. 20 shows the structure of the table SITi. 
For example, item No. 9 defines the item of a tune, and 
its contents are data indicative of the name of the tune 
as text data. Alternatively, item No. 18 defines the item 
2S of a text, and the text is contained in the format of text 
data. Item Nos. 22 to 31 are open to makers and can be 
freely defined by the makers for use. 
[0159] As described above, the format of the above- 
described old video-CD provides no position of the I- 
30 picture in compressed moving picture data as informa- 
tion. On the contrary, in the format of the revised video- 
CD, there is provided in the video-CD information area 
of the first track 1 an entry table in which the recording 
position of a predetermined l-picture as an entry point 
35 is represented by time information on the disc and is 
then tabled, so that the high-speed reproduction opera- 
tion or the reproduction from the middle of a tune can 
be executed. The entry table is provided every track, 
and the entry points are sequentially recorded on the 
40 disc at the rate of 98 points per one track (1 sequence) 
at the maximum. The time from the head of each track 
is used for time information of the entry point. 
[0160] Fig. 21 shows the data structure of the video 
sector and the audio sector. As shown in Fig. 21 , one 
45 sector is constituted in such a manner that a header and 
a sub-header are added, respectively, in front of data 
group of 2324 bytes, which is called "pack". Information 
of an absolute time from the innermost periphery to the 
subject sector is represented by minutes, seconds and 
so frames and recorded in the header. Sub-code informa- 
tion is contained in the sub-header so that it can be rec- 
ognized whether the subject sector is a video sector or 
an audio sector in accordance with that sub-mode infor- 
mation. 

ss [0161] The video sector and the audio sector are 
slightly different in the contents of the pack. In other 
words, a pack header common to the video sector and 
the audio sector is provided at the head of the pack. A 
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"pack start" in the pack header is data indicating that the 
pack starts from that position. An "SCR (System Code 
Reference)" is data indicative of a time when pack data 
is read out. An "MUX rate* 1 represents the transfer rate 
of compressed video data to compressed audio data. 
[0162] The contents of the pack header within the 
packet portion except for the pack header in the pack 
data are different between the video sector and the au- 
dio sector. A "packet start" within the packet header is 
data indicating that the packet starts from that position, 
and an "ID" indicates whether the packet is of a video 
packet or audio packet. A "packet length" indicates the 
length of the packet data, and a "buffer size" is informa- 
tion instructing a buffer size necessary for decoding. 
[01 63] Also, a "PTS (Present Time Stamps)" indicates 
a time when the reproducing apparatus outputs a mov- 
ing picture or sound. Referring to the PTS, the repro- 
ducing apparatus recognizes which image is to be out- 
putted at an output timing of sound. 
[0164] The packet header on and before the "PTS" is 
common between the video sector and the audio sector, 
and in the audio sector, compressed audio data is re- 
corded after the "PTS". On the other hand, in the video 
sector, a "DTS (Decode Time Stamp)" in which a time 
when data is transported to the decoder is described is 
provided after the "PTS", and compressed video data is 
subsequently recorded. 

[0165] A description will be given of a method of re- 
producing a recording medium in accordance with a 
third embodiment of the resent invention. 

(In the case of the Old Video-CD Format) 

[01 66] As described above, no information on the en- 
try point is recorded in the video-CD. However, in this 
example^ information on the access point of a partial se- 
quence is recorded on the items of the above-mentioned 
item Nos. 22 to 31 , which can be freely defined and used 
by the maker, within the sequence item table of the Ka- 
raoke basic information area on the first track 1 in the 
video-CD. The information on the access point of the 
partial sequence is recorded as time information from 
the position of the head ol each track. The time of the 
head position of each track is described on the track 1 , 
or can be obtained from data described in the track 1 . 
[0167] Also, in this example, the access point of the 
partial sequence is recorded at any one of item Nos. 22 
to 31 or a plurality of items together with attribute infor- 
mation on how control is made at its start or end point, 
in addition to time information. 

[0168] Fig. 22 shows an example of one item packet 
used for designating the access point of the partial se- 
quence within the sequence item table. The item 
number, as described above, is any one of item Nos. 22 
to 31 which can be freely defined and used by the maker. 
In the following description, it is assumed, for example, 
that the item packet of item No. 22 is for the access point 
of the partial sequence. 



[0169] In the data Dl of the item contents shown in 
Fig. 22, information is described as text data using char- 
acter codes defined byKARINFO. BIH. In this example, 
the ADCII code is used as the character code for data 

s values on the assumption that it is of the Shift JIS. 
[0170] In the data Dl of the item contents shown in 
Fig. 22, "E" is event data (2 bytes) representative of con- 
trol information at the time of the partial reproduction, 
an "EH" is its high-order bits (1 byte), and "EL" is its low- 
to order bits (1 byte). Also, "M", "S" and "F" represent time 
information on "minute", "second" and "frame", respec- 
tively. They indicate the position ol the access point in 
the partial sequence by time. "MH", "SH" and "FH" are 
their high-order bits (1 byte), and "ML", "SL" and "FL" 

15 are their low-order bits (1 byte). In this example, time 
information is time information starting from the head 
position on the track ol each tune (sequence). 
[0171] In this example : the high-order bits EH, as 
shown in a table of Fig. 23, are indicative of the sorts of 

20 partial sequence designated such that an access point 
of question is an impressive point representing the so- 
called impressive portion, an n-chorus point represent- 
ing the n-th chorus portion of a tune, orthe like. The low- 
order bits EL of the event data are data for indicating in 

2S which mode starting or ending operation is executed at 
a point indicated by the item packet of item No. 22. 
[0172] In this example, as shown in Fig. 23, in the ac- 
cess point designated by the item packet of item No. 22, 
two modes can be designated in accordance with the 

30 code of the low-order bits EL of the event data E, one 
of which isto simply execute an on-operation (start) and 
an off -operation (end) and the other of which is to control 
the fade-in or fade-out operation of only an audio signal 
or video signal, or the fade-in or fade-out operation of 

35 both the audio and video signals. In Fig. 23, symbol (H) 
denotes hexadecimal display. 

[0173] In the case where a plurality of access points 
exist in each tune, sets of the position data M, S, F and 
their attribute data E are sequentially described within 
the data Dl of the item packet of item No. 22. In other 
words, in this example, within the data Dl of the item 
packet of item No. 22, 8 bytes (8 bytes in total because 
of each data E, M, S and F being of 2 bytes) per one 
access point are recorded in order on a plurality of ac- 

45 cess points within a tune. 

[0174] In the reproducing apparatus, the data Dl of 
item No. 22 is segmented every 8 bytes, and an impres- 
. : sive point, n-chorus point, interlude point or the like can 
be recognized from the high-order bits EH of the event 

50 data E, which is 1 byte at the head of data thus segment- 
ed every 8 bytes. How control is executed at a point of 
question can be recognized from the low-order bits EL 
of the event data E, which is the succeeding 1 byte. 
Then, a position of the point of question can be known 

55 from the third to eighth bytes MH to FL of data each be- 
ing constituted by 8 bytes. 

[0175] The reproducing apparatus is provided with 
modes of "only impressive portion replay", "only n-th 
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chorus replay", "interlude omission" and so on, as 
modes of reproducing only the impressive portion, and 
equipped with mode designating keys corresponding to 
those modes on a key input section. With only the user's 
operation of depressing the keys designating the above 
modes, the reproducing apparatus automatically 
searches the position of each point to execute the audio 
reproduction as well as the video reproduction. 
[0176] By using the video-CD on which the position 
data for the access point ol the partial sequence as well 
as the attribute data related to that point has been re- 
corded on any portion of item Nos. 22 to 31 which are 
opened to the user in the sequence item table in the 
above manner, the reproducing apparatus is capable of 
readily reproducing the partial sequence of the video- 
CD of question, using the information of the sequence 
item table. 

[0177] However, as described above, the extension 
decoding of the moving picture data must be executed 
from the position of 1 picture. However, the l-picture is 
simply standardized so that one l-picture is necessarily 
recorded within two seconds, and its recording position 
is not particularly standardized. In this situation, it is pro- 
posed that the l-picture be recorded at the head of the 
tune or chorus, but the starting or ending position of the 
impressive portion, prelude, interlude or the like may not 
necessarily be at the position of the l-picture. Hence, in 
the case of executing the partial reproduction, even 
though the moving picture data is subjected to the ex- 
tension decoding processing from the access point, a 
moving picture cannot be obtained with accuracy with- 
out any processing. 

[01 78] Fig. 24 is a diagram showing a relationship be- 
tweejQjbe access point of the partial sequence and au- 
dio f dataas well as video data in a certain tune (1 se- 
quence). In the video data of Fig. 24, the portions of I- 
pictures are indicated by the parts of oblique lines. The 
I -pictures, as described above, are recorded in such a 
manner that one l-picture necessarily exists within an 
interval of two seconds. In Fig. 24, for the simplification 
of description, only an l-picture at a position related to 
the description of the present invention is shown. 
[0179] ' In Fig. 24, symbol PO denotes a head point of 
a tune, in correspondence with which an l-picture is re- 
corded as video data. Similarly, P5 and P10 are head 
points ot the second chorus (the second of the tune) and 
the third chorus (the third thereof), respectively. Similar- 
ly to PO, 1-pictures are recorded at P5 and P10 as video 
data, respectively. They are points from which the re- 
production is started at modes of the partial sequence 
such as the reproduction ot only the first, second or third 
chorus. 

[0180] P1 denotes a point at which the prelude at the 
head of the first chorus ends, and the prelude ending 
point P1 is used as a reproduction start point when the 
partial reproduction is carried out with the omission of 
the prelude. However, in Fig. 24, no l-picture exists as 
video data corresponding to the audio data at the point 



P1. 

[0181] P2, P7 and P12 represent start points of the 
impressive portions of the first, second and third cho- 
ruses, respectively P3, P8 and P13 represent end 
5 points of the impressive portions ot the respective cho- 
ruses. Although the start points of the impressive por- 
tions represent the reproduction start points, in the ex- 
ample shown in Fig. 24, no l-picture exists as video data 
corresponding to audio data at those start points. 
10 [01 82] P4 and P9 represent start points of an interlude 
from the first chorus to the second chorus and an inter- 
lude from the second to the third chorus, respectively. 
P6 and P11 represent end points of those interludes, 
respectively. These points are utilized when the inter- 
is [ude is omitted. The end point of the interlude is an ac- 
cess point from which the reproduction is started at the 
mode of the interlude omission. It is preferable that an 
l-picture is recorded as video data corresponding to the 
audio data at the interlude end point. However, in Fig. 
20 24, such an l-picture is not recorded. 

[0183] In view of the above, in this embodiment, with 
the organization to be described below, even in the par- 
tial reproduction as well as the restart of the reproduc- 
tion from the omission, the moving picture can be always 
25 reproduced with accuracy. 

(First Reproducing Method for Video-CD due to Old 
Format) 

30 [0184] An l-picture necessarily exists between a point 
2 seconds before an access point and the access point 
in view of time in conformity with the standard of the vid- 
eo-CD. In the first reproducing method, in the case of 
the access point being the reproduction start, the posi- 
35 tion of the l-picture within 2 seconds before the access 
point is searched prior to the reproduction operation, so 
that the reproduction decoding of moving picture data is 
started from that l-picture. An output of the reproduced 
moving picture signal is not applied to the display mon- 
40 jtor unit. Then, time information in the signal which is 
being reproduced is monitored, and upon the arrival at 
the access point, the extension decoding of audio infor- 
mation as well as the output of the reproduced signal is 
started while the output of the reproduced moving pic- 
45 ture signal is applied to the display monitor unit. 

[0185] In the first reproducing method, the audio in- 
formation and the moving picture information associat- 
ed therewith are simultaneously reproduced from the 
access point. In outputting reproduced signals., control 
so in accordance with the attribute of the above-mentioned 
access point, for example, the fade-in control and so on 
are carried out together. 

(Second Reproducing Method for Video-CD due to Old 
55 Format) 

[0186] In the above-mentioned first reproducing 
method, the l-picture before the access point is 
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searched so that the moving picture data is reproduced 
and decoded from that l-picture. In this second repro- 
ducing method, the reproduction of the moving picture 
data is started from the l-picture after the access point. 
[0187] In the second reproducing method, the repro- 
duced audio information starts to be outputted from the 
access point. However, the moving picture information, 
because of the delay of its reproduction, starts to be dis- 
played on the display unit late by the amount of that de- 
lay. 

[01 88] Fig. 25 is a block diagram showing an example 
of the above-mentioned reproducing apparatus for the 
video-CD. In other words, in the reproducing apparatus 
shown in Fig. 25, a light pickup 62 allows a signal re- 
corded on a video-CD 61 to be reproduced from the vid- 
eo-CD 61 . The signal thus reproduced is supplied to an 
EFT decoder circuit 72 through a reproduction amplifier 
71, where it is subjected to processing such as an EFM 
demodulation and an error correction. The signal thus 
processed is supplied to a CD-ROM decoder circuit 73 
where it is subjected to a decoding processing per a sec- 
tor unit, thereby being outputted. 

[0189] The data of a first track 1 in the output signal 
of the CD-ROM decoder circuit 73 is taken in a controller 
75, which is composed of a microcomputer, through a 
system bus (consisting of an address bus and a data 
bus) so that the data is used for playback control which 
will be made later. 

[01 90] The compressed video data in the output sig- 
nal of the CD-ROM decoder circuit 73 is taken in an 
MPEG video decoder circuit 91 so that initial video sig- 
nals such as a luminance signal and two color-differ- 
ence signals are demodulated. The digital video signal 
thus decoded is digital-to-analog converted into an an- 
alog video signal in a D/A converter circuit 92, and the 
analog video signal thus converted is supplied to a level 
control circuit 93 for fade-in or fade-out. The video signal 
outputted from the level control circuit 93 is supplied to 
an NTSC encoder circuit 94 so as to be encoded into a 
color composite video signal of the NTSC system which 
is outputted to a terminal 35. 

[01 91 ] The data of the audio signal in the output signal 
from the CD-ROM decoder circuit 73 is taken into an 
MPEG audio decoder circuit 81 so that initial signals 
such as audio signals of right and left channels of Kara- 
oke, that is, an accompaniment are decoded. The de- 
coded audio signal is supplied to a key control circuit 82. 
[0192] The reproducing apparatus shown in Fig. 25 
further includes a key input section 76 an output of which 
is supplied to the controller 75. The output of the oper- 
ating section for adjusting the speed of a tune in the key 
input section 76 is suppliedtothe controller 75. The con- 
troller 75 makes the rotational speed of the video-CD 61 
and the decoder circuits 81 and 91 controlled in such a 
manner that the reproducing speed of the video signal 
and audio signal is changed in accordance with the out- 
put- of the input section 75. Also, the key control circuit 
82 allows a change of the signal resulting from the 



change of the reproducing speed to be corrected. 
[01 93] The audio signal from the key control circuit 82 
is supplied to a mixer circuit 83. The audio signal repre- 
sentative of the vocals of a singer is supplied from a mi- 
s crophone 84 through an amplifier 85 to an A/D converter 
circuit 86 where it is subjected to an A/D conversion. 
The audio signal thus converted is supplied to the mixer 
circuit 83. 

[0194] The mixer circuit 83 allows the audio signal 
10 representative of Karaoke, that is, the accompaniment 
of a tune to be mixed with the audio signal representa- 
tive of the vocals, thereby outputting an audio signal 
where Karaoke is added to the vocals therefrom. The 
audio signal thus mixed is supplied to a D/A converter 
is circuit 87 so that it is subjected to a D/A conversion. After 
the audio signal thus converted is supplied to a level 
control circuit 93 for fade-in or fade-out, the audio signal 
thus level-controlled is outputted from an output terminal 
89. 

20 [0195] In this case, data related to the production of 
the partial sequence described at any one of item Nos. 
22 to 31, in this example, at item number 22 shown in 
Fig. 20 is taken out from data of the table SITi in data 
on the first track 1 taken in the system controller 75, and 

25 used for the production of the partial sequence at the 
mode designated from the key input section 76. 
[0196] Now, a description will be given of a case 
where the partial reproduction of the impressive portion 
is executed by use of the above-mentioned reproducing 

30 apparatus In this case, it is assumed that information 
related to a start point Ps and an end point Pe of the 
impressive portion in a tune of question is recorded on 
the track 1 of the video-CD as data of item No. 22 of the 
sequence item table for that tune. 

35 [0197] Then, it is assumed that the item contents ID 
related to the point Ps are as follows: 

[EH, EL, MH, ML, SH, SL, FH, FL] 

40 

= [60, 39, 30, 31, 32, 32, 31, 30] 

Also, it is assumed that the item contents ID related to 
the point Pe is as follows: 

45 

[EH, EL, MH, ML, SH, SL, FH, FL] 
= [60,31,30,31,35,32,31,35] 

so 

■ i. [0198] The data of those points Ps and Pe are se- 
quentially recorded in the data Dl. 
[0199] The information on the partial reproduction in 
the above example is that the impressive point is a des- 
55 ignated tune (sequence), that is, starts from a position 
after 10 frames of 1 minute and 2 seconds are elapsed 
from the head of a track and ends at 15 frames of 1 
minute and 5 seconds. It means that the start is per- 
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formed by fading in the audio signal and the video signal, 
and the end is performed by fading out the audio signal 
and the video signal. 

[0200] The user instructs the designation of a tune as 
well the mode of reproducing only the impressive portion 
through the key input section 76 .in the reproducing ap- 
paratus shown in Fig. 25. In response thereto, the sys- 
tem controller 25 finds out the data segmented every 8 
bytes related to the impressive point, referring to the 
high-order bits EH of the respective event data in data 
segmented every 8 bytes related to a plurality of partial 
sequences of the data Dl of item No. 22 in the sequence 
item table of the tune designated. The system controller 
25 then writes data each having 8 bytes related to those 
points Ps and Pe into a buffer memory. 
[0201] Subsequently, the system controller 25 calcu- 
lates a position to be accessed on the video-CD 61 from 
a relative time with respect to the head of a track for the 
designated tune in accordance with data "M", "S" and 
a F" of the impressive point Ps of the initial 8 bytes. On 
the basis of the calculated result, the system controller 
15 controls a tracking controller 63 so that the position 
of the pickup 62 is set to a reproduction position of ques- 
tion. 

[0202] The above control is common to the above first 
and second reproducing methods, but, the subsequent 
control is different therebetween because they are dif- 
ferent in the format of the video-CD. 
[0203] First, a description will be given of the first re- 
producing method. 

[0204] In the first reproducing method, the pickup 62 
is jumped at a position 2 seconds before the position of 
an access point of question in view of time, and video 
sectors are sequentially picked up from that position of 
the video-CD so that the video sector thus picked up is 
decoded by the MPEG video decoder circuit 91. The 
MPEG video decoder circuit 91 detects an l-picture 
through the decoding process. Hence, the extension de- 
coding of the moving picture data is carried out so that 
the output of the reproduced moving picture can be pre- 
cisely obtained from the position of the l-picture. The 
decoding processing on the moving picture data is con- 
tinuously carried out as it is. 

[0205] During the above operation, the system con- 
troller 75 calculates a time elapsed for reproduction in 
accordance with sub-codes in data of the CD-ROM sec- 
tor structure and the absolute time information in the 
header. Then, comparing the elapsed time with data 
"M", "S° and "F" related to the start point Ps of the im- 
pressive portion taken in the buffer memory, it is moni- 
tored that a position at which the video-CD is read out 
through the pickup reaches the start point Ps of the im- 
pressive portion. 

[0206] Upon the arrival of the reading position due to 
the pickup at the start point Ps, the decoding processing 
on the audio data is also started, and the system con- 
troller 75 controls the level control circuit 88 so as to 
make the reproduced audio signal outputted from the 



output terminal 89. Simultaneously the system control- 
ler 75 controls the level control circuit 93, enabling the 
reproduced video signal of the moving picture to be out- 
putted Irom the output terminal 95. 

5 [0207] Then, the system controller 75 discriminates 
the operation at the time when the impressive portion 
starts to be reproduced in accordance with the low-order 
bits "EL" of the even data E in data related to the im- 
pressive point Ps of 8 bytes found out. In the first repro- 

io ducing method, the level control circuits 88 and 93 are 
controlled so as to subject the audio signal as well as 
the video signal to a fade-in processing. 
[0208] In this manner, in the first reproducing method, 
the reproduction of the Karaoke accompaniment music 

75 and the reproduction of the moving picture are simulta- 
neously started. 

[0209] Subsequently, a description will be given of the 
second reproducing method. 

[0210] In the second reproducing method, the repro- 
20 duction decoding of the audio data is started from the 
access point, and likewise as the above-described ex- 
ample, the system controller 75 executes the fade-in 
processing to thereby start the reproduction of the Ka- 
raoke accompaniment music. 
25 [0211] On the other hand, in the moving picture data, 
the MPEG video decoder circuit 91 makes the video 
sector sequentially decoded in the same manner as the 
above, and an l-picture is detected through a decoding 
sequence, thereby precisely reproducing the moving 
30 picture. Then, upon the detection of the l-picture, the 
system controller 75 is allowed to be informed of the de- 
tection information. In response to that information, the 
system controller 75 controls the level control circuit 93 
so that the reproduced video signal is supplied to the 
35 NTSC encoder circuit 94 to output the NTSC composite 
video signal through the output terminal 94 to the mon- 
itor unit. 

[0212] In the second reproducing method, the moving 
picture is reproduced on the monitor unit late after the 
40 Karaoke accompaniment music is started. However, not 
only a precise moving picture is obtained, but also an 
interval from the access point to the position of the I- 
picture is after 2 seconds at the longest. Hence, the user 
does not feel so uncomfortable. 
45 [0213] The processing on or before the end point of 
the impressive portion in the first reproducing method is 
identical to that in the second reproducing method. 
[0214] In other words, upon the starting of the produc- 
tion of the audio and moving picture from the start point 
50 Ps of the impressive portion in the above-described 
manner, the system controller 75 calculates a time 
elapsed for reproduction in accordance with sub-codes 
in data of the CD-ROM sector structure as well as the 
absolute time information in the header. Then, compar- 
55 ing the elapsed time with data "M", "S" and "F" (the 11 -th 
byte to the 16-th byte) related to the end point Ps of the 
impressive portion taken in the buffer memory, it is mon- 
itored that the reproduction position reaches the end 
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point Pe of the impressive portion. 
[0215] Upon the arrival of the reproduction position at 
the end point Pe, the system controller 75 discriminates 
the operation at the time of the completion of reproduc- 
tion of the impressive portion in accordance with the low- 
order bits "EL" of the event data E related to the point 
Pe. In this reproducing method, the system controller 75 
controls the level control circuits 88 and 93 to thereby 
subject the audio signal as well as the video signal to a 
fade-out processing. 

[0216] With the above processing, the user can read- 
ily reproduce only the impressive potion of a desired 
■tune by only instructing the designation of a tune as well 
as the mode of reproducing only the impressive portion. 

(In the case of New Video-CD Format) 

[0217] Similarly in the new video-CD format, with the 
reproducing apparatus shown in Fig. 25, the partial se- 
quence can be reproduced in the entirely same manner 
as that in the above-mentioned old video-CD format, by 
use of any one or some of item Nos. 22 to 31 in the se- 
quence item table of the Karaoke basic information area 
on the track 1 . 

[0218] Moreover, in the new video-CD format, as de- 
scribed above, since the table of the entry point where 
the information on the position where the reproduction 
can be started (information on the position where the I- 
picture is recorded) is represented by time is recorded 
every sequence on the video-CD information area (time 
information of 98 points at the maximum per one track 
is sequentially recorded), the partial reproduction can 
be designated using the information on the entry point. 
[0219] In other words, in this case, as information re- 
lated to the partial reproduction which is recorded at the 
portion of -item Nos. 23 to 31 , the time information M; S 
and F is unnecessary, but only the event data E as the 
attribute of the respective entry points is recorded with 
the association of the event data E with the entry point. 
A variety of associating manners may be proposed. For 
example, the entry points and the event data E of the 
attribute of each point in the same order may be de- 
scribed as data Dl of any one of item Nos. 22 to 31 . 
[0220] Alternatively, information on the designation of 
the entry point (for example, the designation of the point 
No.) in the entry table of a sequence of question may 
be paired with the event data E as the access point data 
of each partial sequence so that the start or end point 
of the entry points are associated with that of the partial 
sequence. 

[0221] In the example of using information on the en- 
try points, there are two methods one of which is a meth- 
od of designating the entry point before the access point, 
and the other is a method of designating the entry point 
after the access point. 

[0222] In the method of designating the entry point be- 
fore the access point, the same processing as that of 
the first reproducing method in the format of the above- 



mentioned old video-CD is executed after the decoding 
processing on the moving picture data is started from 
the entry point of question. 

[0223] In the method of designating the entry point af- 

5 ter the access point, the reproduction decoding on the 
audio data is started from the access point in the same 
processing as that of the second reproducing method in 
the format of the above-mentioned old video-CD. Like 
the above example, the system controller 75 executes, 

10 for example, the fade-in processing so that the repro- 
duction of the Karaoke accompaniment music is started. 
Qn the other hand, in the moving picture data, the posi- 
tion of the entry point designated is monitored in view of 
time in the same manner as that in the above example 

15 in the system controller 75. Upon the arrival of the re- 
production position at the entry point of question, the 
decoding processing on the moving picture data and 
leading of the reproduced output are executed from that 
point so that it is outputted to the monitor unit. Thus, the 

20 reproduction of the moving picture is started from that 
point late after the reproduction of the audio data. 
[0224] In the above method, the sort of the access 
point recorded on the video-CD is inputted from the key 
input section 76 thereby indicating the access point of 

25 question. There is a case where the access point is des- 
ignated directly from the key input section 76 to start the 
reproduction from the access point thus designated. In 
such a case, in the same manner as the above example, 
the reproduction of the moving picture information can 

30 lead to the same operation and advantage as those in 
the above example by retrieving the position of the I- 
picture before or after that access point and executing 
the decoding and reproduction operation with a refer- 
ence being the position of the l-picture. 

35 [0225] In the above third embodiment, the information 
on the position of the access point in the partial se- 
quence is time information from the head position of 
each track. However, the present invention is not limited 
thereto. For example, information on the absolute time 

40 on the disc or time information on the reproduced output 
information PTS may be used therefor. 
[0226] The foregoing description of a preferred em- 
bodiment of the invention has been presented for pur- 
poses of illustration and description. It is not intended to 

45 be exhaustive or to limit the invention to the precise form 
disclosed, and modifications and variations are possible 
in light of the above teachings or may be acquired from 
practice of the invention. The embodiment was chosen 
and described in order to explain the principles of the 

so invention and its practical application to enable one 
skilled in the art to utilize the invention in various em- 
bodiments and with various modifications as are suited 
to the particular use contemplated. It is intended that the 
scope of the invention be defined by the claims append- 

55 ed hereto, and their equivalents. 
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Claims 

1 . A reproducing apparatus for reproducing, from a re- 
cording medium, compressed video data that com- 
prises an Intra-Picture, a Predicted-Picture, and a 5 
Bidirectionatly Predicted Picture, the reproducing 
apparatus comprising: 

high-speed reproducing means for repeating a 
reproducing operation and a head moving op- to 
eration alternately; 

extraction means for extracting the Intra-Pic- 
ture from the compressed video data which is 
reproduced by the high-speed reproducing 
means; 75 
memory means for storing the Intra-Picture ex- 
tracted by the extracting means; 
discriminating means for discriminating wheth- 
er or not the Intra-Picture is detecting during a 
predetermined period of the reproducing oper- 20 
ation; and 

control means for controlling the high-speed re- 
producing means such that, if the Intra-Picture 
is not detecting during the predetermined peri- 
od of the reproducing operation, the high-speed 25 
reproducing means is controlled in order to ac- 
cess a next Intra-Picture. 

2. A method of high-speed reproducing compressed 
video data from a recording medium having still vid- 30 
eo data and moving consumption data, the method 
comprising the steps of: 

repeating a reproducing operation and a head 
moving operation alternately in accordance 35 
with a user's high-speed reproducing opera- 
tion; 

extracting an Intra-Picture from the com- 
pressed video data which is reproduced during 
the high-speed reproduction; 40 
storing the Intra-Picture in a memory; 
discriminating whether or not the intra-Picture 
is detecting during a predetermined period of 
the reproducing operation; and 
if the Intra-Picture is not detected during the 45 
predetermined period of the reproducing oper- 
ation, controlling a head in order to access a 
next Intra-Picture. 

so 



55 
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FIG. 4 
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FIG. 20 
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